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Identify α-SiC Fiber Sources
• α-SiC (2H & 6H) fibers may offer substantial benefits over β-SiC (3C)
in ceramic matrix composites for  turbine engine applications.




• Extremely consistent properties
• Pre-woven prior to conversion (2D-3D)
• High tensile strength 
• 60X reduction in material cost (potential)







• X-ray photoelectron spectroscopy (XPS)
• RAMAN spectroscopy
• X-ray diffraction  (XRD)
• Scanning Electron Microscopy (SEM)
• Transmission Electron Microscopy (TEM)
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• 7 individual  45.8 mm long tows 
• MTS Series 793 ™ with an elongation 
rate of 1.27 mm/min
• Tensile Strength = F(N)A(mm2)
• A=πr2 ∙ filament count of tow
Tensile Testing of 12k  Fiber Tow
4
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Sample Force(N) Area (mm2)
Tensile Strength 
(GPa) Tensile Strength Average (GPa)
1 446.05 0.449 0.99 1.08  
2 338.17 0.449 0.75
3 471.55 0.449 1.05
4 598.24 0.449 1.33
5 692.73 0.449 1.54
6 501.44 0.449 1.12
7 343.12 0.449 0.76
Tensile Testing Results: 12K 
SiC/C Fiber Tow
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C    44.6
Si   43.5
N     6.3
O     5.0
Al     0.5
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SiC phase identification using a D8 Advance diffractometer 
using Cu Kα radiation over the 2θ range of 10⁰-80⁰
The peaks at 25.4⁰ and 43.5⁰ 2θ were 




SiC phase identification using a D8 Advance diffractometer 
using Cu Kα radiation over the 2θ range of 30⁰-42⁰
Dislocation induced peak
Comparison with Simulated known SiC polytypes
Calculated spectra for 













Uniform small diameter fibers Thin SiC conversion layer and carbon core morphology 
might be indicate the presence of graphene.
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SEM  (10K) Side View 
6.9 μm
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SEM (50K) SiC Grain Structure
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Trace amounts of elements 
from the FIB process
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High Resolution TEM (HRTEM)




• The average tensile strength was measured to be 1.08 GPa
• The fiber has a carbon core and ~300 Å SiC conversion layer.
• The SiC is stoichiometric.
• A small amount nitrogen and aluminum was present. 
• RAMAN does not support 2H or 6H polytype formation.
• XRD indicates the presence of beta (3C-SiC).
• The conversion layer is continuous, however sub-micron voids are 
present when viewed at high magnification.
• HRTEM confirms the SiC polytype as beta (3C-SiC). 
• Possibly some undetected process variation prevented α-SiC formation. 
• Follow On: Additional (3K tow) samples to be evaluated.
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